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THEREOF 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device having satisfactory yield, and production of the 
semiconductor device with high productivity. 

SOLUTION: This semiconductor device has a 
semiconductor chip 1 f having a chip electrode 10, wiring 
5 connected to the semiconductor chip 10, a soldering 
bump 12 connected to the wiring 5 and a substrate 2 
formed on the semiconductor chip 1, and a resin layer 21 
is provided on the substrate 2. Thus, the warp/ 
deformation of the substrate 2 can be prevented and 
further, the occurrence of break at the connecting part 
of a printed circuit board and the soldering bump 12 
caused by the warp/deformation of the substrate 2 can be 
prevented. 
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[f»jfc*2] ^•y^Wi*:*LT>S:aiMlflE^y7 f .i:, 

[tt#S4] fy/IiSrtLT*5Mfffy^i, 

v 4m*» b * * r 4: *r W» i: i" 6IWt* 3 X SS 4 
[8**96] fy/tiWLT^S^iftfy/lO 

[*SH©fiMB*WiW] 
[0 0 0 1] 

[f£#©8«] 

[0 00 2] s^-Sto, «^113§<DftttS#g 

t ia 13 mm Ltcm*mm<r>'m&mikfc'i7t>trx<,^ 

5o 

[0 0 0 3] **flc^s'7'<Ojl5«S{lsS:limr5fc»fc 



j^ld ^^-^U- ^Syf-f (wireless bo 
nding) *S;i6SfflV^itS«k 5l-fcoT#fc 0 !7-i 

« t EUffl y - h'^tmrnft-tonm t srife-fr*?* r« 

(gang bonding) i: 4> P^f-ftt 5 „ JMirl''' 
^jR'y^y/MC-oiU, TAB (tape 
automated bonding) ^^/S^feS,, 

[0 0 0 4] TABjSm 7— ^©StttOftflig 
L?grit$nfc*fr«>Ei»ffl y - K <t y 7V>WI 

©*rj£-r 5§B# £ SrSia^i>fraa fc^Sfc: <£ D 8n L 

/^/Syf-fy^ (inner bump bond 
ing) £<^5„ rO-YV^^T-TjO-x^fV^H, 0)J 

itf»l¥8- 1 0 2 4 6 6-§-(CBfl*^tLTV^„ 
[0 0 0 5] m$. Lit* >-f'<>'7ftf> J f 4 >?ttt! 

1% £1\ rw^^BSrSSit-rsotwfefcoT, 0 
9 (a) {C^-Ti^itC, )|$i:+/imiS©!jfH5 F 

[0 0 0 6] i^ii, 111 9 (b) fcSH\t5fc, HUfESffi 
2?r^«7l^-A7tC@^:-r5 0 119 (b) <£>$nBH]£ 
1219 (c) lc*-r 0 HI 9 (c) tCTjvt-J; 5 id, 
-A7±Jd*«2*jR«i-5 0 r©»g\ »£2<D$=* 

2 ^rK«1-5„ 
[0 0 0 7] »ctc, HI 9 (d) Rim9 (e) (H 9 

(e) f±Ei9 (d) (ommm) i^tipic, 

^*f5'/UmtS. fifWy^itt. f-y 
7"lil0 («i61-5) A^y^Jl^fC^g^tl.T 

T'llffil 0Sr^1-5^Jgt LTtt, — UfcT/w? = ^ 

[0 0 0 8] B 9 ( f ) i^-f-J; 5 MIEStS 

2i^«#f y/i tSr^f-iJOlco*, *y^y 

7K^x^^i/^m\ fy/til 0fciBj&5 t©8!^ 

^^pc 19 (f) i:f $ns#yr-f y^©f j-y 

Sttl O^i£©t£±0*|g!9 (g) l^iTo 



(3) 



#^¥12-208556 



5A l#©£*i:E* 5 *as*&ffc Six, 

[0 0 0 9] gEl/^T, Hll 0 (a) K^-f «fc 5 

fc^s/7 B iffl{wttfj|g9£S»rtf 0 rr-e, *N*(W-y 

ic, *#flcf- 5 '^'l«r««i-*y!:*lclWbDI (S iO 
2) 4»«>fiWR3^1feStkTV^6^ 1B«Kt©fc«>Ea9 
(a) ~ (f) RXfMlO (a) -(Oi5«(*«B&i-So 

Z-<Dm&x~'froti*t>'o^s m 9 (f) ic^-fxeotfrt 

tMtSffcS¥ffl^y7'l 2 «:»*i-5SB#fc, fti 

MIB/^^ Kl 3_kK s ifffly^T'l 2£*£ttU 
9\-Wm< flS*L&<^) -TSo K^T. Hi 0 (b) d 
*i"«t5tc, #7*^#^l»J3§^ib&5^y V h« 
1 4 t ^ffl^vy 1 2 t Z&m-f&o 111 1 0 

(c) icTjk-txoic^ m&2 1 i 2 to&m 
mn\^wmmsi9 1 i«:isi-a\ «L<i4, ^y^htg 

i 4 t^yyi 2 tw&j(&3£&£S«fc-f SJtfclc, 
lio (d) t^-f45tc, 7 , !)y|>«i4iSS2i: 

[0 0 1 0 J 

OTio l^Stts^Jlero^fls^HSW^^S© 
»3fcfrftfc»4, J»Tfc^J;3ftffflHi6*£CTVvfc. HI 

*l£ig£>o 0«X.f4\ Hi 0 (b) (c^$tl5XSfC*5V^ 
"C\ ^B/O'yi 2 ir^y > h«l 4k<D&m&m2 4 

i-stir-tfciPSRi-SBT (^-rr^-iaa) »UKi:jK> 

v ymm 1 o t y k i 3 Lfcg& 2 1 rog^&B 
^ ^ea^vyi 2 t7°y > h«i 4 t<Dmm^(omm 

fr^a*- 5 o~+ 1 5 o"c<0ttHTiB*aj{fc-rs3taE 

[0 0 11] i|ti»*Sg«Srfl|fi£i-6*«f|5»©l|»» 
2, SO^yy ^ h*Sl 4*S^tU-?ixS i sKy-i' 

*:*LJe*UD»«*f4, Jppm/C, 16~2 
0ppm/t, 16~5 0ppmAt-fc5. :©J;5 



*PXS?rS5<!:, *U^**^* v^NIW^s':*' l t v 

mb§hw*#v^>j vhki 4 iopf^ssKLTv 

S£K2£K9*s&C5. roJ:5^StS2tSMS4 
CSfc, DWEi|t*#«lt<0^y7Tt«l 0tBBi»5±lc 
Jfe^tLfc/-?-y Kl 3t»S8BHW^ 3#ffl 

7 s 1 2f4, /«y Kl 3, 7°y V M£l 4, f^iaot 
i4*&ttfj]g 9 1 1 JmifcWBB 9 1 2 **n^*U»g{*i8S 

i5*K^l 2 ir7°y y(-«14 &09ffiRttfctoa» 
5JS*t±^t < , *u3*Lfc 4 5 *»W • MSf!»«*^i- 

[0 0 1 2] XfEdJp^T, m9Rum 1 0td^$ix5 
eJ6*»iNlflsS«^*sv^-Ctt, HI 10 (c) K^TiS 
fc, ^ffl^^l 2t«tE2t©^SF|5{Cffi3i1»fli9 1 

l&mztixtez. ^ictt), »«2t^ffl/<^7°i 

fe, w^>4i36WAM9 1 im St£2 2 

t<DWim&&&it)Z>zti**imx'3bz>*K 
t^-c#5t{4^s8L*sfci> 0 — mio (d) {zm 

$i^5^ie5l5W^a|E^e^c*5^^T(4. 7"y > K4E l 4 t 

m5m¥m*ry7i b?v > v-mi 4^#e*^«b^ 

T'y 4 t«tS2ic?ra(c 

»Jt»flg9 1 2*5aA$jXTttlh$tLXl/^Sfc«) N SulE 

[0013] *^b^(4, u±<D'&&&m}z&ttz?miz. 

5. 

[0014] 

[ilMSr«?^-rSfc*co#S] £t±©BIHt«*-r5fc 
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[0 0 15] rria^l«M7'!) > hfc(Dimz&$: 
SO '^fcfiHLfc^y^ MR 

ry > bm<D%mmzm-et2i£z>miEmmi>K aas-hfc. 
satttbtixtezzbicx "9, 0 - mzzvutir 

7°y >- hffifc^»'«ffifc©SaaEffiK:43ft5lKWrro3g^Sr 
ESjh-rsr t*5-e#5 0 . ^±££"3, #es0*s&*Ffc 

flc^y ^fl^s'T'tT'y yHSi:j**jx 

[0 0 16] *WJKJ|S2<0»W»4, ^y^WWSr 

b, fimw,mb&mztiz7v ^hst *t#fy^ 

Jt(c^$nfcS«iSr*LT^i9, S&i 7°y >- h$S 

[0 0 17] nia>5*tSi^!) > KSi:o*««SS 

S»»9BSiSr, ff^ZtiZimftb LT#S$^5«SHrt 

aifc*!Mii*S<fc.Si:*;KJcR& iuIE 
atScoSO • ^{cSHLfc7°y > h Si: 

i 7"y v h«t ©«MK83l*l i lF3g$H5«SilrtJcw:£i- 

srtms. i-#*>*>, mmb?'v>hiRb(om& 

aUS«rBfJEo«HrtfcSIW!l-*-5Ci:-C, mrfBStg^S 0 



tmmmb, fmwmt&mzirizT'v >bmb. *m 

ttf-v^fcWtfLZtiltmmb&GLXtj:*), mfabzf 
y > h«i:©««3R3l«r3fSottHrt^aWi-5*jEttl 

(cist, ^f-^^if, ^w^s/^tyy 
«>, &sm<r>m^*mftmw.b Lr#§r ^-ess. 

rwD>5*jEiii:fCt4, 0iJx.fi, OTIS, ^coftfl 
[0 0 18] 4fc.'#a«8 3<©3S3l3Hu $HJI^1X 

[0019] ±mffij$.*m-fz>*mmm3 <o&w<D*m 
wmmz ± s i , «trfs«jEfli«^'«rjieji -es> 5 d t (c ± 
y, ««i^yvhSi:wjR«ai*«)ft*-i-^«Ei- 

5r ttfS-CtSfcfc, WfES^coSO •ffl^Btfc 
ESJh-rsr t^T-tSo £Lh(CJ;i9, 

[0 0 2 0] *m«*4W»Wf4» fyy«?r 

mizmntzti* ?-y7nM\c&ffi£tiz>imb, tm± 

b, *mW- = ?-y-7±.\z.Mj$.£titz.mW.b, Wm±.\zMt8s. 

[0 0 2 1 1 ±tmf&i#irz>*mmf&4e>&w<b¥m 
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SrE5±i-Sr «h25ST*tS„ £ILhK:J:9. 
ft¥S»#§£Bi: tt#5i LT, {£=> 

±E«fifcSr«-i-5*m«3l5 4<0»W«>i|i*flESHHc 

[0022] *fc, *mmm5(D&w^. *ajii3x 

tits, 

[0 0 2 3] ±B«fife*Wi-**aiif(S5©*MO#il|[ 
#£eB(::,i5t, iWHEttffligdS, £tf[ 4 9 <b*ui* 

[0 0 2 4] *HJJKfS6W»Wtt* f-v7WG& 

* L T * 5 iNM*:^- y :/±W3r J£©ffi« KEISlS: Jgjfc 

«±{cBijBij(d«t 5 mmmztefc-rz z. t 

[0 0 2 5] ±l£«j£&*1-5#ffiMS?6ro3P^O#* 

fctttllg Sr^-T 6 i t # -C * -5 » £ J: 

[0 0 2 6] 7 fy/li^ 

[0 0 2 7] ±E«l«Sr*-t-5a|cmilJI5 7ro»W«o^S|t 

So 

[0 0 2 8] 

i&m<nmm<DBM] sit. ^mm^mmmm^m^ 

3£B&tf¥*#gfitD§«fcfrffiO-W£l-r&^ 
(^ioHW) [111(4, l <r>m&toJ81tgi 

{Cffi5^*ft:S«©«3ftxeSr*-fiaT*>5. HI 2 14, 



®-aafi«IK:«5^#»««r*i-H-C*)*. 121 5 (4, 

[0 0 2 9] *^K0HJfeW^ffil^5^Ji«:Slg{4, 
B G A (B a 1 1 Grid Array) fKttC 
SP(Chip Size Package) 3fCV<;y 
^-v J rttCffi^^ix?)'bK>-efei3 N |g|3(C^$n-5 4 
?(C, -^ffl-'O'T'l 2^W^«H7!iS^#:^->7 0 HIij 
(CiEe$tl57r V— TV (Fan-in) «jt$r*L 

(4, HllC*1-J;5{-v ^*f'yyi(Ofy/|Sl 

•)-/< -4 (inner bump bon 

ding) ^£ffl^T§^g£*Lfct>WT-fc3„ 

[0030] *mM<DMmmz*m&mB:(oM 
aiet. Hi«r#flauTiftMi-5. *i\ n (a) 

T, S1S25rffl^5 0 ~<D&tR2<D— ±ffi(d(4^5f #J 3 

2^<Dm^m^m-r^t. Sg2©IJ|j:3 0~5 0 
limX-jbZOtWiZ £fc, S$£2(45tf!M5: K» 
flg^tf** ^ttfll«0#KWflgft> ib ft -5. r. costs 2 co 
-±Stc(4^coia^5j5s^s8;$ttT*5?3, $ ibid. SB 

*5±KU±853i»j4*S«|$nTl^5. r<75S«2 
[0031] 2fc{c, Hi ( b ) tea*-*- J: 5 (C, BufEStS 

2^4feji7u-A7{c@^-r?, <> mi (b) (Dmrnrn* 

01 (c) ^^i- 0 Hi (c) iCTrrt i. o (C, ^JR7W 

-A7±(cs*g2^igBi-s„ roo*^, &m2<Dmm 
M4im^tix^^^m^±my u— ^7 i^-rs 4 $ 

(-St5 2^^«i-5 0 
[00 3 2] il (d) RtWSl (e) (HI 1 

(e) (401 (d) oDtgrSHTfeS) t^^-#-«t 5 1-, ¥ 

«^ s/ 7° 1 2 ±|C«fftA < fiBSbfe LT-fe yf 

K4, fy/iiio (ajfi-fa) as^-yT^wiftaiHc 

ft*3, f-yzfWmi 0?rMfigi-S^JRt LT(4, 

[0 0 3 3] ft(i, 01 (f) (C^i-4 5(d, 
■y?l *«^9 l -^0lC»i-5*tl8-eiKr8a««2 

&m*izm*&&mmi£miiz.X'{ is-*-**?** 1 ? * > 

1 (f) (-^$H5*V^^^>/B#C0f-y7°fl;^il o# 
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T, 7/l©f y 1 0 ZmtiL-fZ A 1 « 

[oo3 4] &tc, mi (g) icf^tisigiaof 

8lJS"J^7 1 -v?2 2ffl(c{ftS-rSi5{-WJ^x-> ? 2 2 
±WR«Ui©fc N El 2 (a) \Z.7F-f& o [d, m®L2±. 
[£Xjr V— >2 4^aiU ^.^ y — V2 4±^Pj^=¥ 
-^A2 3 5rffl^«i2 1 SrfWJfci "5^1" 
5o y->-2 4(1, ^ 7~>a 2 5~BiXmW\-?*? 2 
6^t>^i9, ^ y>a2 5^aiiL.T««2±liiW|gg 
2 lriSffM£*uS„ ^J)gg2 1 t LTfi, TKy-Y S Ktt 

fc*. ffJfBS^OKt) • ^(cgHLfc^y V htSi^ 
gG*H t £>^g|5 it 5 l»©f4?; Kih-T 5 r. t tf* 
ft 5. *fc, H2 (a) rofc£7C[!£II]2 (b) \Zm 

-t 0 ^wxg-eBffll*5±^B^v7 p i 2^ 

j&£*v5g|5#Kfi, 112 (b) ic*i-J:5(^fllWiJB# 
liWJvx^ 2 6^g$^§ - irfci "9, HI2 (b) 
&T>*H12 (c) (EB2 (e) UB2 (b) CDKffSSl) fC 

^£;Jx5i5fc, Mpg|52 7 (fftjfi-f-s) 

5„ &.±<D±?^ mwi2±izffimm2 

M&L-rz ^tiz£.<o^ -m^z.'&mnmmm 2 1 zmm 

[0 0 3 5] Jffetd, (1)2 (c) {ZTjk-TZoiZ^ 

m^yyi *&mirz>tz#>\z.mtm (s 102) ^» 

(f) & 1*122 (a) • (c) ~ (g) ^<Dmmmv& 

^•xs^ro^-etr^^ 1 ?^, El (f) ^sh-i 

ac0X@T'^S«-Cfc2)¥Ea/<^7°l 2Sr»*1-5^ 
Pg|5 2 7rt<7)i£gB(-, fil^L<«ffl + ^Wft>o^^^ 
ftS'-ty Kl 3£JfeLf;:<9^ fttllE/^s/ Kl 3±ic, HI 
2 (f) fc*iM:5fc, ^ffl^V^l 2^«c1-?> 0 d 

u^co4SflM?a!>o#3rffl^T'bi^o M^T, 12 

(g) (c*-TJ:5(-s ^PnAW^^^^t-^if (*V 



tgic, HI 2 (h) lci*1-J;5{c, ^fy^^^^v-Wi^ 

^ib^^-^y yh«i4 t^Ea^^7°i 2 t&mtf-fz 

[0 0 3 6] .^LhCDi?!^ Ell&U^M^tlS®! 

1 2tf¥-m<&?y7i±.\^m.z*hz>7 7 is-- 1 v (V 

an- in) fg^^LTftSo HI 3 fc^i ? 

^#^?/:/l±ldl5;&£;ft,5Ba*l5 fc, SE^5±wm« 
C0ffi«(CfM^tl,5^ffl-'^>'y 1 2t< ^ffl/^T'l 2 

t^^tt^^y > F-tsi 4 ^#^s/-7°i&^ia 

^5±^»)5!c^^fcS«2 i£WLT^i9, »«2i:7 s 

y ^ hts 1 4 t<DmB&mz-&t> j £z>tzib(Dm]EmMt 
Lxmmm 2 1 2 ±icisrt- ^tuT^5 0 

yn, S«2 X ^h«l 4 03«l»MWs«:, « 

*.tf» tt-ew^fy/u i$2, xtJ«yy>i> 

S 1 4 fc-tttJpJxS ify/, # y yf 5 K»#MB6»7 

iVCD&m: mt, 3 p p m/t:, 1 6 ~ 2 0 p p m/t;, 
1 6 ~ 5 0 p p m/tt'feS. — *\ lafllS 2 1 (C^*? 

B^«^(iS«2 i5 t^tv^r tfrb. S«2tyuy 

(cit), 7 s y v htgl 4iS*#/j:fWB«8*S:*ri-5r t 

5o JPxT, mj|S*« 2 OK 0 • &M&®±fr-*!mX'fo 
5rtA>P>, ^ffl/^7'12t7 , !iyhSl4t<0iS 

[0 0 3 7] **teWff^(C^5^^«(Cio 

huIEM P 35 2 7K^m;<>-?l 2*WtrtX\i^&, SulS 
^Pg|52 7£K!ttrtf>03qg&2 7(;^H^>-7 P 1 2^^ 
Bi-5ftfet){C, E4S^El5i^^tt5^^«ro 
i5t-, *4R2*S^-y7 p *ffil 0^U-CV^V««65 

±©9f^<o»^'tit-eixMp«3 7 • man 4 7Sr^: 

(t, w<OBBP$|53 7 (C^BB-'^7 e l 2^ILTtJ; 
P&I5 3 7 ^^fr^-y^lftlJ^iSlt, i«ggPgi5 3 7 (w 

£n5#&#3£eroi5K, 9BP$B4 7^*fy7- 
lro^MMlC^tt, r. (Dffl a®, 4 7(C^ffl/^7 ,, l 2^IB 
it57 7V-7') h (Fa n-o u t) 1@it4r*-t-5 

[0 0 3 8] *»WOSiJ©KEl6<Z>Jg|8lc«5i|t* 
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[0039] *mm<DMmizmz¥m#mmte, m 3 ic 

^ 1 2 ^jgft:^- ^ 7 1 <£>l*HflJ (c:I2B Sti577^- 
■4 (Fan- in) #fifi£%LT/«e5. 
©»HBfcffi5iNlflc««©«jfi*jSfe»4» EI 1 2 »c 

■z&^nws. 2±izmmm 2 1 ^tojic «t 0 j^-rsi 

M (@2 (a) (D^^tC, 13 6 

(a) (c^r-TJ; 5t-, F6l^S 
« 2 ±ldg#1-5 ittiO 2 ±fc»fijtf 

gici^^^^fc^^sia (mi (g) tc^-r) ^ffl 

i/^T, 126 (a) %.tjm6 (b) ^Tjkir X b r<£>¥ 

ifriirois 2 _tic*§^>- 1- 6 1 zmm-tz. - © 

M. h61t L-Ci±, 1 WjISfetf)^ 

*t«S^*flc««l=:fflv^ix5«H!iJi2 l bmm<oP[ 

h 6 1 <D-^ffi[^#^ij6 3 ^rJfei-r irfcj; 
mZMfStfr 5i tjds-et5 0 h 6 1 ic 

mune 2& : ?ibm-tbftx\<^h<o*tiim-?z>z. t\c 
<t»?, '&<dtmk&\< ^x 1 2tmnbtiz>n 

(c) [d^-f-J; 5lc, 6 2j£tP<75^s/7 , 'fl;1li 0 

K6 4t^EB/<>-:/l 2Sr»tt-f5. £<=>f^ H.2 

(f) RTitzQ 2 ( g ) i^t*fi^ 1 mnmmm 

1 2 Sr. HfJ|EMPlH5 6 2(C»icLTBiIIE^pa 
^V^l 2 fc«rEMP»6 2t*SSMELyt»*>, »Ji£ 9 
«»-e^»«]Wr {#4 Wit) *rtTV\ 

*fe-T5 r. £ fc «t 9 , *mM<nrmK& z> ¥3*0331 fr# 
[0 0 4 0] *«W<7>»iJro*i6w«lBl;:«5*s» 

w-rz> c 

(f3 0HIfl) B7f±, #3PjGD3?3©|gffi<D®fi 

[0041] *&w<Dmm<Di&i&imz¥mft$im±. 



17 lfrMtil&tlX\,^&X\ ^f-^lilCgSf 
»J4Sr^LTEi»5*s»BfcSix, rcDlB||5±[CS^2 

fKttB^ lifts. *7t, e»«Wi7 nat, *ms<is 

-fx 2&*4£-T5fc*KBBR8B7 2 jWR»* e>*i/C*3 0 , 

tt&ix-CV^. St£ 2 <£>1P yaffil 0 

TV>5l35^lwJi, i§?L7 3 riSgm £>;fc,-C:*3 !J , roiiJL 

*#7 5ttEi»5i:»tT^5. 

[0 0 4 2] B8fc*3ft5#|iM<©^t8K:«5¥#f*: 
£S»4, B7 (b) (c^$tu5><te>(c, Ej»i£Sg7 1 
±1:12 (a) \z.7F&hZ>*gm<r>m\ <nWfcv>W&\z. 

lSr^Lfc©*,, 117 (c) t^$tt5i5fC, ^ffl 
2S:«firt-i. ft*3. **lS<0?Klfi{cffi«i|£» 

#mmv>M&*mcm^xte. zmtza vmmm 2 1 % 
Miti\ m6iC7jk£tiz>*mn<Dt%2<Dmm<DKm 

[0 0 4 3] 

fcmm.\z.±z>t, 7--y-7nM*^\.xt£z>¥mvf^y7 
h. KMmzmitztizwmmt. tmnmtmstzti 

CDS'? • Kit-Tar ttfS-Ct'S fc«\ mJlsa«w 

5*g*tLx, (Sa^ hxtbz^mwmmt ittsr 

[0044] s/t, *&miz.mz*m&mmz£z>b. 
^yymmzG^xtez^mte^-yft. nmw-y? 

mbs &M±.<Dffim<otiLWJ l z. : Bf£Zin. sm^mitiizti 
ztmmmbs *mwmtmgi£ti&zrv*hiKb< * 
m&^yfiAmfczntzmmbtt^xte*) , stKt 

k> • ym*V5±-fz> r b t$x% stub. Bfjieasfios 9 



(8) 
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5. 

[0 0 4 5] £/c, *$P^#,5^#!g|«<7)1^7& 
fcZWJ&lstKDlb. StSJttcWJ^J; <Qffimm*Bl&i- 

[oo46] *&m\mz>¥-mvfmw.<Dmk*m 

[[!®tf>fffiWc£i£Bjn 

[si] *^b^w^ i (Dmmmmimz^mtemu 

[112] ^BJ^lOHigO^t^S^^S 

[m4] ^mm^i<Dmm<Dmm<D-mmm\cghi> 

[HI 5] *H^^l»5life(D?f^ro-|im«(C«2, 
[HI 7] *^BJ<D^3(D^Jferoff^(^S^fr^« 

[us] *&w<D%3<Dmmmmiz&z*mfcmw. 



*7frfmXhZ> 0 

m 9 j &*<D*mwmm<r>-mi&TM$:^-rmxib 

[HI 1 0 ] ^5t5(0^^«W-»!3tXS^^i-ElT*fc 
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